Introduction
Postpartum psychiatric disorders can be divided into three categories: postpartum blues; postpartum psychosis and postpartum depression.
1,2 Postpartum blues, with an incidence of 300-750 per 1000 mothers globally, may resolve in a few days to a week, has few negative sequelae and usually requires only reassurance. 1 Postpartum psychosis, which has a global prevalence ranging from 0.89 to 2.6 per 1000 births, is a severe disorder that begins within four weeks postpartum and requires hospitalization. 3 Postpartum depression can start soon after childbirth or as a continuation of antenatal depression and needs to be treated. 1 The global prevalence of postpartum depression has been estimated as 100-150 per 1000 births. 4 Postpartum depression can predispose to chronic or recurrent depression, which may affect the mother-infant relationship and child growth and development. 1, [5] [6] [7] Children of mothers with postpartum depression have greater cognitive, behavioural and interpersonal problems compared with the children of non-depressed mothers. 5, 6 A meta-analysis in developing countries showed that the children of mothers with postpartum depression are at greater risk of being underweight and stunted. 6 Moreover, mothers who are depressed are more likely not to breastfeed their babies and not seek health care appropriately. 5 A longitudinal study in a low-and middle-income country documented that maternal postpartum depression is associated with adverse psychological outcomes in children up to 10 years later. 8 While postpartum depression is a considerable health issue for many women, the disorder often remains undiagnosed and hence untreated. 1, 9 The current literature suggests that the burden of perinatal mental health disorders, including postpartum depression, is high in low-and lower-middle-income countries. A systematic review of 47 studies in 18 countries reported a prevalence of 18.6% (95% confidence interval, CI: 18.0-19.2). 10 Scarcity of available mental health resources, 11 inequities in their distribution and inefficiencies in their utilization are key obstacles to optimal mental health, especially in lower resource countries. Addressing these issues is therefore a priority for national governments and their international partners. The impetus for this will come from reliable scientific evidence of the burden of mental health problems and their adverse consequences.
Despite the launch of India's national mental health programme in 1982, maternal mental health is still not a prominent component of the programme. Dedicated maternal mental health services are largely deficient in health-care facilities, and health workers lack mental health training. The availability of mental health specialists is limited or nonexistent in peripheral health-care facilities. 12 Furthermore, there is currently no screening tool designated for use in clinical practice and no data are routinely collected on the proportion of perinatal women with postpartum depression. tors. Our current understanding of the epidemiology of postpartum depression is largely dependent on a few regional studies, with very few nationwide data. The current review was done to fill this gap, by providing an updated estimate of the burden of postpartum depression in India, to synthesize the important risk factors and to provide evidence-based data for prioritization of maternal mental health care.
Methods

Data sources and search strategy
Two authors (RPU and AP) independently searched PubMed®, Google Scholar and Embase® databases for articles on the prevalence of postpartum depression in India, published until 31 March 2016. The search strategy (Box 1) used subject headings and keywords with no language restrictions. Any discrepancy in the search results was planned to be discussed with a third author (AKR). We also searched the bibliographies of included articles and government reports on government websites to identify relevant primary literature to be included in the final analysis. For studies with missing data or requiring clarification, we contacted the principal investigators.
Study selection and data extraction
For a study to be included in the systematic review, it had to be original research done in India, within a cross-sectional framework of a few weeks to 1 year post-birth. We excluded research done in a specific population, such as mothers living with human immunodeficiency virus; research including mothers with any current chronic disease. To have a fairly recent estimate of the burden of postpartum depression, we considered only studies published from the year 2000 and later. After initial screening of titles and abstracts, we reviewed the full text of eligible publications. Decisions about inclusion of studies and interpretation of data were resolved by discussion among the reviewers. Data from all studies meeting the inclusion criteria were extracted and tabulated.
Study quality assessment
We used the Newcastle-Ottawa quality assessment scale adapted for crosssectional studies. 14, 15 The scale is used to score the articles under three categories: (i) selection (score 0-5); (ii) comparability (score 0-2 ); and (iii) outcome (score 0-3); total score range 0-10. The selection category consists of parameters, such as representativeness of the sample, adequacy of the sample size, non-response rate and use of a validated measurement tool to gather data on exposure. The comparability category examines whether subjects in different outcome groups are comparable based on the study design and analysis and whether confounding factors were controlled for or not. The outcome category includes whether data on outcome(s) were collected by independent blind assessment, through records or by self-reporting. The outcome category also includes whether the statistical tests used to analyse data were clearly described and whether these tests were appropriate or not. Two ("depression" OR "depressive disorder" OR "blues" OR "distress" OR "bipolar" OR "bi-polar" OR "mood disorder" OR "anxiety disorder") 2.
("postpartum" OR "postnatal" OR "perinatal" OR "post birth" OR "after delivery" OR "after birth" OR "puerperium" OR "puerperal") 3.
("prevalence" OR "incidence" OR "burden" OR "estimate" OR "epidemiology") 4.
("India" OR "South East Asia") 5.
(#1 AND #2 AND #3 AND #4) 6.
( 
Data analysis
We did a meta-analysis of the reported prevalence of postpartum depression in the included studies. Heterogeneity between studies was quantified by the I 2 statistic. We considered I 2 values > 50% to represent substantial heterogeneity. 16 The degree of heterogeneity among the studies was high (> 95%), and thus we used a random effects model to derive the pooled estimate for postpartum depression in mothers. The final estimates of prevalence were reported as percentages with 95% CI.
We did a subgroup analysis by excluding articles in which depression was assessed within 2 weeks postpartum, 1, 17, 18 since some researchers argue that it is difficult to differentiate postpartum depression from postpartum blues within 2 weeks of birth. In addition, the Edinburgh postnatal depression scale, which was used in the majority of studies we identified, can give false-positive results in the early postpartum period.
We also did separate subgroup analyses on each of the following factors: place of study (geographical location; rural or urban; hospital or community); study instrument used; quality score of the articles; time of publication; and age of mothers. Not all the studies provided data on the mean age of the study participants that was required for subgroup analysis; however, the proportion of mothers in specific age ranges were available. Using this information, we estimated the mean age of the study participants. For studies that reported the prevalence of postpartum depression in mothers at different time points, we used the prevalence reported in the earliest time point to reduce the effect of lost to follow-up. We used meta-regression analysis to identify factors contributing to the heterogeneity in effect size, i.e. the pooled proportion of mothers with postpartum depression.
We assessed publication bias with the Egger test and used a funnel plot to graphically represent the bias. Finally, we listed the risk factors for postpartum depression. We used Stata software, version 14 (StataCorp. LLC, College Station, United States of America) for all analyses.
Results
Characteristics of the studies
Of the 1285 articles we identified in our search, we screened 1248 titles of unique articles. Out of these, we reviewed 211 relevant abstracts, assessed 62 full-text articles for eligibility and included 38 articles in our final analysis. (Fig 1) . These 38 studies included data from 20 043 mothers in total. More of the articles (26 studies) were published in the most recent fiveyear period 2011-2015 than in the earlier periods 2000-2005 (6) and 2006-2010 (6) . The majority of studies were from south India (16 studies), followed the western (9) and northern regions (7) of the country; 24 studies were done in an urban setting and 29 in hospitals ( 
Prevalence of postpartum depression
Based on the random effects model, the overall pooled estimate of the prevalence of postpartum depression in Indian mothers was 22% (95% CI: 19-25; Fig. 2 ). Eight studies included women reporting depression within 2 weeks of delivery. After excluding these, the pooled prevalence for the remaining 30 studies (11 257 women) was 19% (95% CI: 17-22; Fig. 3 ).
The estimated overall pooled prevalence was highest in the southern region of the country (26%; 95% CI: 19-32), followed by eastern (23%; 95% CI: 12-35), south-western (23%; 95% CI: 19-27) and western regions (21%; 95% CI: 15-28; Table 2 ). The northern region of India had the lowest prevalence (15%; 95% CI: 10-21). The pooled prevalence was higher, but not significantly so, for studies conducted in hospital settings (23%; 95% CI: 19-28) than in community settings (17%; 95% CI: 13-22); Fig. 4 ; Table 2 ) and in urban versus rural areas (24%; 95% CI: 19-29 versus 17%; 95% CI: 14-21). Prevalence was 20% (95% CI: 16-24) and 21% (95% CI: 16-26) when studies with mean maternal age of ≤ 25 years and > 25 years were pooled respectively.
Pooling of studies that used the Edinburgh postnatal depression scale as the study instrument produced a prevalence of 24% (95% CI: 20-28) compared with 17% (95% CI: [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] in those that used other study instruments (Table 2) .
Studies with a quality score ≤ 5 had a pooled prevalence of 22% (95% CI: 18-27) and those with a score > 5 had a prevalence of 21% (95% CI: [18] [19] [20] [21] [22] [23] [24] [25] .
The studies had a high degree of heterogeneity (I 2 = 96.8%). Both the Egger plot (Egger bias = 2.58; 95% CI: 0.83-4.33; Fig. 5 ) and the funnel plot (Fig. 6) showed evidence of publication bias.
Risk factors
A total of 32 studies reported risk factors for postpartum depression. The risk factors most commonly reported were financial difficulties (in 19 out of 21 studies that included this variable), domestic violence (6/8 studies), past history of psychiatric illness in the mother (8/11 studies), marital conflict (10/14 studies), lack of support from the husband (7/11 studies) and birth of a female baby (16/25 studies). Other commonly reported risk factors were lack of support from the family network (8/14 studies), recent stressful life event (6/11 studies), family history of psychiatric illness (7/13 studies), sick baby or death of the baby (6/13 studies) and substance abuse by the husband (4/9 studies). Preterm or low birth-weight baby, high parity, low maternal education, current medical illness, complication in current pregnancy and unwanted or unplanned pregnancy and previous female child, were some of the other reported risk factors (Table 3) .
Discussion
The pooled prevalence of postpartum depression in India in our meta-analysis was 22% (95% CI: [19] [20] [21] [22] [23] [24] [25] . A systematic review of studies in 11 high-income countries showed that, based on point prevalence estimates, around 12.9% (95% CI: 10.6-15.8) of mothers were depressed at three months postpartum. 57 Data from 23 studies conducted in low-and middle-income countries, which included 38 142 women, was 19.2% (95% CI: 15.5-23.0). 58 Another systematic review from 34 studies found that the prevalence of common mental disorders in the postpartum period in low-and lower-middle income countries was 19.8% (95% CI: 19.2-20.6). 10 These estimates in low-and middle-income countries are similar to ours and, taken together, they support an argument for placing greater importance on maternal mental health as part of overall efforts to improve maternal and child health.
Although facility-based deliveries are increasing in many low-and middleincome countries, a high proportion of pregnant mothers still deliver at home. 59 Beyond the lack of awareness of postpartum depression by health professionals, there are issues that may be barriers to prompt recognition and management of the illness. [60] [61] [62] In India, women who deliver at a health facility often stay for less than 48 hours after delivery. 63 This leaves little opportunity for health personnel to counsel the mother and family members on the signs and symptoms of postpartum depression and when to seek care. In low-and middle-income countries, the proportion of women who visit the health facility for postpartum visits is generally low and consequently mental disorders often remain undetected and unmanaged, especially for those delivering at home. 64 Analysis of demographic and health survey data from 75 countdown countries showed that postnatal care visits for mothers have low coverage among interventions on the continuum of maternal and child care 65 Postnatal traditions, such as the period of seclusion at home observed in many cultures, can negatively affect care-seeking behaviour in the postpartum period. Furthermore, mothers may be reluctant to admit their suffering either because of social taboos associated with depression or concerns about being labelled as a mother who failed to deliver the responsibilities of child care. In the current public health 56 did not provide information on study setting. b Includes diagnostic and statistical manual of mental disorders 4th edition (DSM-IV); 9-item patient health questionnaire; primary care evaluation of mental disorders;
Beck depression inventory; M.I.N.I. international neuropsychiatric interview plus DSM-IV; Kessler 10-item scale; and clinical interview schedule-revised. c Numbers do not total 20 043 as the number of women varies according to the time of assessment postpartum. d Dhiman et al., 34 Prakash et al., 36 Manjunath et al. 44 and Prabhu et al. 51 either did not provide the age of mothers or sufficient data for the analysis.
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system in most low-and middle-income countries, including India, primary-care workers are supposed to be in regular contact with recently delivered mothers. However, at postnatal visits community health workers tend to focus on promoting essential infant care practices, with lower priority given to the mother's health. 63, 66 These factors might explain, to some extent, the lack of availability of reliable, routine data on the burden of postpartum depression in low-and middle-income countries.
A strength of our study is the large sample of recently delivered mothers included in the review. This is probably the first review that documents the overall estimated prevalence of postpartum depression in India. The study has its limitations as well. Most of the studies included in the review did not provide effect sizes against the risk factors for postpartum depression and this precluded pooling of risk factors to provide an estimate. Most of the studies included in the review used the Edinburgh postnatal depression scale and the cut-offs used to label postpartum depression varied among studies. This could limit the internal validity of our findings. We observed significant heterogeneity in the results and performed subgroup analysis and meta-regression. The metaregression analysis was able to explain < 10% of the heterogeneity and suggests that unidentified factors were causing such heterogeneity.
Among the studies included in our review, risk factors for postpartum depression included financial difficulties, birth of a female child, marital conflict, lack of support from the family, past history of psychiatric illness, high parity, complications during pregnancy and low maternal education. Previous studies from low-and middle-income countries report similar risk factors. 58, 67 We found relatively higher pooled proportion of postpartum depression in mothers residing in urban than in rural areas. This may be due to factors such as overcrowding, inadequate housing, breakdown of traditional family structures leading to fragmented social support systems, increased work pressure, high cost of living and increased out-of-pocket expenditure on health care. 68 Pooling of hospital-based studies found comparatively higher estimates of postpartum depression than studies in community settings. It is likely that mothers suffering from any illness during the postnatal period, including postnatal depression, will seek care at a health facility, compared to physically healthy mothers and babies who may not visit a facility at all. Moreover, being in a hospital environment provides an opportunity for the mother to express her concerns and problems to the health personnel, but when interviewed at her home she may not admit to having depressive symptoms, owing to the presence of other family members or neighbours and the 
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) did not provide information on study setting. The dashed line passing through the midpoint of the diamond denotes the point estimate of the overall pooled effect size and the lateral tips of the diamond represent 95% confidence intervals. The three diamonds from the top represent the pooled estimate for hospitalbased studies, community-based studies and overall pooled estimate respectively.
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social stigma attached to mental health conditions. On subgroup analysis, we found a slightly higher proportion of postpartum depression in mothers who were aged > 25 years compared with those aged ≤ 25 years. Moreover, high maternal age emerged as a risk factor for depression in 4/28 studies which included this variable compared with 3/28 studies reporting low maternal age as a risk. Older mothers may suffer more from depression because they lack peer support or because they have more obstetric complications and multiple births or greater use of assisted reproductive technologies. [69] [70] [71] On the other hand, it is possible that depression among older mothers is simply a biological phenomenon.
In our meta-analysis, geographical variation in the prevalence of postpartum depression was observed, with the highest prevalence in the southern regions. The observed differences in prevalence were not statistically significant on metaregression and therefore more data are needed to document any significant geographical variations. The southern parts of the country have high literacy rates, which could lead to increased awareness about this health issue and therefore increased care-seeking. 72 Moreover, the health system in southern India is more organized and there is comparatively better primary health-care provision than in other parts of the country and this could be a factor in greater care-seeking. 73 South India also has a higher proportion of people living in urban slums compared with the northern parts of the country and greater rates of intimate partner violence. 74, 75 We found that the number of studies on postpartum depression has seen an upward trend in the last five years. There are a lack of data on perinatal mental health problems from low-and middle-income countries 76 and this gap in the evidence hinders the process of establishing interventions to promote maternal psychosocial health. Gathering data on perinatal mental health issues will be essential in these countries, not only to gauge the magnitude of the problem, but also to inform policymakers. Such evidence can stimulate governments to allocate resources for capacity-building in maternal mental health care, such as developing and implementing guidelines and protocols 
Resumen
Depresión posparto en India: una revisión sistemática y un metaanálisis Objetivo Ofrecer una estimación de la carga de la depresión posparto en madres indias e investigar algunos factores de riesgo de la enfermedad. Métodos Se realizaron búsquedas en las bases de datos de PubMed®, Google Scholar y Embase® para encontrar artículos publicados desde el año 2000 hasta el 31 de marzo de 2016 sobre la prevalencia de la depresión postparto en madres indias. En la búsqueda se utilizaron epígrafes temáticos y palabras clave sin restricciones de lenguaje. La calidad se evaluó con la escala de evaluación de calidad de NewcastleOttawa. Se realizó un metaanálisis utilizando un modelo de efectos aleatorios. El análisis y la metarregresión de los subgrupos se realizaron con fines de heterogeneidad y se utilizó la prueba de Egger para evaluar las tendencias de las publicaciones. Resultados Se analizaron treinta y ocho estudios que incluían 20 043 mujeres. Los estudios tuvieron un alto grado de heterogeneidad (I2 = 96,8%) y se encontraron pruebas de tendencias de publicaciones (tendencia de Egger = 2,58; intervalo de confianza, CI, del 95%: 0,83-4,33). La estimación general calculada sobre la prevalencia de la depresión posparto fue del 22% (IC del 95%: [19] [20] [21] [22] [23] [24] [25] . La prevalencia obtenida fue del 19% (IC del 95%: 17-22), salvo en 8 estudios que informaron de depresión posparto dentro de las 2 primeras semanas después del parto. Se descubrieron pequeñas diferencias con poca importancia en la prevalencia obtenida según la edad de la madre, la ubicación geográfica y el marco del estudio. Los factores de riesgo descubiertos sobre la depresión posparto incluían dificultades financieras, violencia doméstica, historial pasado de enfermedad psiquiátrica, conflicto marital, ausencia de apoyo por parte del marido y nacimiento de una niña. Conclusión El análisis muestra una alta prevalencia de depresión posparto en madres indias. Es necesario asignar más recursos para aumentar la capacidad de la atención de salud mental de las madres en la India. 
